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We, Impbbial Chbmigal Iotustbtes 
Limtebd, of Imperial Chemical House, 
MiUbanJc, London, S.W.I, a British Com- 
pany, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, ana the method by which 
it ifl to be performed, to be particularly 
described in and by the following state- 
ment: — 

This invention relates to an improved 
process for the production of 1,1,2,2- 
tetrafluoro-1 ^2-dichloroethane. 

The additive reaction of chlorine with, 
tetrafluoroethylene would provide an 
attractive route to the production of 
1,1 ^,2-tetrafluoro-l,2-dicUoroet]iane, if 
the reaction was easy to carry out and if 
sufficiently high yields of the reaction 
product were obtained. However, when 
chlorine is contacted with tetrafluoro- 
ethylene in the dark in the presence of a 
diluent such as carbon tetrachloride at 
temperatures of from 0° C, to 20" C. no 
reaction, or only a very slow reaction 
56 ensues. Again if the reaotants are con- 
tacted in the vapour phase in the absence 
of a diluent, particularly, at elevated 
temperatures, reaction is liable to occur 
with explosive violence. 
10 According to the present invention a 
process for the production of 1,1,2,2- 
tetrafluoro-l J 2-dicMoroethanje comprises 
reacting ohlorine and tetraftuoroethyfene 
in the presence of an organic liquid 
35 diluent which is substantially unreactive 
towards the reactants and reaction pro- 
duet, while exposing the system to actinic 
radiation. 

In the present invention, a particularly 
40 useful liquid diluent is carbon tetra- 
chloride, which material is capable of dis- 
solving therein small amounts of chlorine 
and tetraftuoioethylene. When employing 
carbon tetrachloride good results may be 
45 obtained when the reaction is carried out 
at a temperature in the range 0" C. to 
50° C. A reaction temperature in the 



approximate range 20° C to 35° C. suit- 
ably 30° C, is particularly preferred 
since at this temperature the reaction pro* 50 
duct continually distils over. 

A suitable manner of carrying out the 
invention in a continuous manner is to 
pass tetrafiuoroethylene and chlorine, 
either of which may be in slight molar 56 
excess over the other reactant, into a 
vessel containing carbon tetrachloride, 
the system being exposed to actinic radi- 
ation. An inert gas such as nitrogen may 
also be passed in the free space above the QD 
carbon tetrachloride diluent. A reaction 
temperature of 30° C. is employed and 
the reaction product which continually 
distils over is collected in a low tempera* 
ture trap and is then fractionated. 65 

The following Example illustrates but 
does not limit the invention. 

BXAMELB 

A mercury vapour lump emitting light 
of various wave-lengths including those 70 
in the range 3600 to 4400A was situated 
as near as could be conveniently arranged 
(of the order of 3 inches) from a glass 
vessel equipped with a stirrer and con- 
taining carbon tetrachloride. 337 parts of 75 
chlorine and 520 parts of tetrafluoxoethy- 
lene were passed slowly into the liquid 
and a slow stream of nitrogen was passed 
into the free space above the carbon 
tetrachloride. 80 

A reaction temperature of 30 to 34* C. 
was maintained. The reaction product 
which distilled over was collected in a low 
temperature trap, fractionated and found 
to be almost wholly 1,1,2,2-tetrafiuoro- 85 
1 ,2-dichloroethane. 

773 parts of the pure reaction product 
was obtained, a yield of 95% based on 
chlorine being realised. 

What we claim is : — 90 

(1) A process for the production of 1, 
1 ,2,2-tetrafluoroJ ,2-dichloroethane which 
comprises reacting chlorine and tetra- 
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fiuoroethjrlene in the presence of an 
orgauic liquid diluent which is substan- 
tially unreaetive towards the reactauts 
and reaction product while exposing the 

5 system to actinic radiation. 

(2). A process according* to Claim 1 in 
which the liquid diluent is carbon, tetra- 
chloride and in which a reaction tempera- 
ture in the range G d to5(F C. is employed. 

10 (3). A process according to Claim 2 in 
which a reaction temperature in the 
range 20° C. to 39° C., suitaUy 30° C. f 
is employed. 



(4j. A process according to any of the 
preceding claims in which the reaction is 16 
carried out in the presence of an inert 
gas, such as nitrogen. 

(o>. A process for the production of 
IJ^^etrafluoro-LjS-dichloioethane sub- 
stantially as hereinbefore defined with 90 
reference to the Example, 

(6). 1,1*2,2 - tetraflnai* - 1,2 - diehloro- 
ethane whenever produced by a process 
according to any o£ the preceding claims, 
ALFRED 0. BALL, 
Agent for the Applicants. 
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25 We, Tmpkrtat, Chemical IsnrsT&iEs 
Looted, of Imperial Chemical House, 
MillbonS, London, S/WU. o British Com- 
pany, do herebjr declare this invention to 
be described in the following state- 

30 meat: — 

This invention relates to an improved 
process for the production of 1,1,2,2-tetra- 
fluoro-tjS-dick&roethane. 
The additive reaction of chlorine with 

35 tetrafluoroethylene would pnmde an 
attractive route to the production of 1-1, 
S^tetrafluoroJ^-dichloroethane, if the 
reaction was easy to carry out and if suffi- 
ciently high yields of the reaction product 

40 were obtained. However when chlorine is 
contacted with tetrafluoroethylene in the 
dark in the presence of a diluent such as 
carbon tetrachloride at temperatures of 
from 0° # C. to 20° C„ so reaction ensues. 

45 Again if the reaetants are contacted in 
the vapour phase in the absence of a 
diluent, particularly, at elevated tem- 
peratures, reaction is liable to occur with 
explosive violence. 

50 We have now found that exceptionally 
high yields of l,l a 2>tetrafluoro-l^di- 
rhToroethane may he obtained by reacting 
chlorine and tetrafluoroethylene in the 
presence of a diluent while exposing the 

55 system to actinic irradiation. 

A liquid diluent which is substantially 
unreaetive towards chlorine and tetra- 
fluoroethylene, such as carbon tetra- 
chloride, is particularly useful for the 

00 purpose of the present invention* The 
reaction temperature may be varied over 
a wide range, depending on the particular 
liquid diluent employed. For example, 
when carbon tetrachloride is employed as 

85 diluent, good results may be obtained at 
temperatures in the range 0°C. to 5(T C. 



A suitable manner of carrying out the 
invention in a continuous manner is to pass 
tetrafluoroethylene and chlorine, if 
desired in slight molar excess, into a 70 
vessel containing carbon tetrachloride! 
the system being exposed to actinic 
irradiation. An inert gas such as nitro- 
gen may also be passed iu the free space 
above the carbon tetrachloride diluent. 76 
The reaction temperature is maintained, 
suitably at 30* C. ; and the desired reac- 
tion product continuously distils over. 
The distillate is collected in a low tem- 
perature trap and is then fractionated. 80 

The following Example illustrates but 
does not limit the invention. 

A mercury vapour lamjj emitting light 
of various wave-lengths including those 85 
in the range 3600 to 4400A was situated 
as near as could be conveniently arranged 
(of the order of 3 inches) from a glass 
vessel equipped with a stirrer and con- 
taining carbon tetrachloride, 337 parts 00 
of chlorine and 520 parts of tetrafluoro- 
ethylene were passed slowly into the 
liquid and a slow stream of nitrogen was 
passed into the free space above the car- 
bon tetrachloride. 95 

A reaction temperature of 30 to 34' C, 
was maintained. The reaction product 
which distilled over was collected in a 
low temperature trap, fractionated and 
found to be almost wholly 1,1,2,2-tetra- 100 
fluoro-l,2-dichloroethane. 

773 parts of the pure reaction product 
was obtained, a yield of 9o% based on 
chlorine being realised. 

ALFREDO. BALL, 
Agents for the Applicants. 
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